It occurred to the writer, while engaged in experiments in growing oysters in claires, that it might be possible to find places near the mouths of the rivers flowing into Great Salt Lake where the influx of fresh water would mitigate the brininess of the lake sufficiently to make the general conditions favorable for the introduction of that valuable mollusk. It was recognized, of course, that the area which, even under the best conditions, would be found to possess the requisite physical characteristics could not be very extensive, and that there was little hope of introducing marine fishes, for Great Salt Lake holds saltwater of a density which could not be endured by ordinary marine organisms.
Where fresh water flows into the lake from the rivers there is formed a narrow zone of a density approaching that of the sea, lying between the fresh water on the one hand and the salt on the other. This zone occurs only near the mouths of streams, and its limits are so circumscribed as to allow but small latitude for the wanderings of fish and other marine organisms possessing active powers of locomotion, and they would be restricted therefore in the exercise of one of their most important functions, and would be in constant danger of wandering into the surrounding water where the conditions would be fatal. The oyster, on the other hand, is a sessile organism, and, if its immediate surroundings be favorable, a restricted area does not prohibit oyster culture of a certain character, except in so much as it correspondingly restricts the number of oysters which it is possible to raise.
Influenced by these considerations, inquiry was made of persons interested in the matter and resident in the vicinity of the lake, and the replies indicated that there were certain places near the mouths of the rivers where one might expect to find the fresh and salt waters 231 blending in a manner which would satisfy the requirements so far as the density was concerned. Preliminary experiments had shown that diatoms, which constitute the chief food of the oyster, would grow in Salt Lake water when it was reduced in density within the limits in which the oyster would thrive, and it was believed that they would be actually found in the lake under the same density conditions. This assumption was afterwards verified by the investigation. Sufficient warrant was then apparent for an investigation which, if it had no other results, would at least set at rest any future agitation and uncertainty concerning the matter.
The scope of the inquiry was enlarged to embrace the question of the feasibility of introducing not only the oyster, but also crabs and fishes, although probably nobody in the Commission had any expectation of favorable results from either, and perhaps with the exception of the writer none had much hope of a favorable report concerning the oyster.
From its configuration, and from the information which it was possible to acquire by correspondence. Bear Eiver Bay was selected as the first and principal point for investigation, although, after the unfavorable result of the examination there, inquiry was directed to all other places which offered any promise of success. About three weeks were consumed in the inquiry.
In order to make the results intelligible considerable attention is given in the report to a resume of the hydrographic, physical, and chemical features of the lake and its drainage systems, as it is upon these, rather than upon the purely biological conditions, that the unfavorable character of the conclusions is based.
GREAT SALT Each of these variations in the lake's level has an important indirect bearing on the subject of the present investigation, the first two affecting the salinity of the lake both generally and locally, while the third has a purely local eftect. It is evident that as. the water rises, during either an annual or a nonperiodical elevation, the general density of the lake water must decrease, for the increased volume is due to the addition of fresh water, and the total quantity of salt in the lake remains practically, though not absolutely, the same. During a period of subsidence the contrary is true, although some of the saline matter is left by desiccation ujion the shores from which the water has receded, part of this being gradually returned to the lake by leaching At the mouths of the Jordan and Weber rivers the bottom is harder, and the water at the time of the writer's visit was much clearer; but during the high -water stage of spring the rivers deposit large quantities of silt on the delta, just where it would be necessary to plant the oysters if it were attempted at all.
In objection to the introduction of marine organisms into the waters of Great Salt Lake, it was urged that even if the water were diluted to the proper density the composition was so at variance with the composition of sea water that the result would be fatal to marine animals coasts at any distance from sources of fresh or brackish water, and in a density of 1.023, a salinity less than one-seventh that of Great Salt Lake, they jfre small and of very inferior quality, usually growing between tide marks, sometimes on the shores and often on i^iles, mangroves, and other fixed bodies to which they attach.
The process of evolution has made the oyster an organism adapted to live in brackish or semisalt water, despite the fact that on our coasts there is ample opportunity for it to acclimate itself "by degrees'' to water of full oceanic density, or, on the other hand, for it to extend its habitat up the rivers into fresh water.
Tlie optimum density for oyster-culture is between the specific gravities of 1.010 and 1.020, which range in Great Salt Lake is to be found only near the mouths of rivers which How into the lake on the eastern
shore. An inquiry disclosed that the position of the favorable zone fluctuates under the influence <if a variety of causes. During the historic period the level of the lake has undergone extensive oscillations, large areas of laud being flooded during periods of high water and conversely the bottom of the lake being laid bare at low-water stages.
There is an annual oscillation having the same eftect in a minor degree, and the seasonal variation in the discharge of the rivers causes a wide range in the density of the lake near their mouths. Finally The objections to the planting of fish, oysters, etc., in Great Salt Lake are based on physical rather than biological conditions. There is an abundant food supply, the water teeming with brine shrimps and insect larvtB. The available fish food exceeds in quantity that usually found in the sea, its abundance being largely due, no doubt, to the fact that there are no flsh to consume it. The lake is also exceedingly rich in minute plants, especially diatoms which constitute the chief food of the oyster, but from a practical i>oint of view this fact has no value when we are confronted by the absolutely xirohibitive physical conditions which the present examination disclosed.
There is much greater probability of attaining valuable results by introducing cat-fish into the fresh sloughs near the mouths of the rivers than by attempting the introduction of marine species into the lake.
